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(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize the existence 
of a protective film and improve the yield with the 
cleavage, assembling, etc., by forming a semiconductor 
layer to be a current block layer outside the protective 
film at the outsides of ridges. 

SOLUTION: On a substrate 21 a first conductivity-type 
clad layer 1 1 and an active layer 1 2 are laminated, a 
protective film 31 which is an insulation layer is 
deposited thereon, the protective film 31 on a ridge 
dummy region at an outer part of the protective film 31 
is removed through photolithography, a semiconductor 
layer to be a current block layer 1 6 is formed on the 
ridge dummy region, a ridge-forming opening is bored in 
a central part of the protective film by the 
photolithography, a second conductive clad layer 13a and 
a contact layer 14a are deposited on the ridge part and 
layers 13b, 14b corresponding to them are deposited on 
the ridge dummy region. Thus the yield with the cleavage 
and assembling can be improved. 
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itTV^< x t> J: < . *mHz&^XU. tiiUV <y ^ 
4^«0«iS<0J£»fc:«SfiftW» LX hitUX \> W/a 

-fex^fss-ft. 3xb&mizt5^xi>imx$>&. 
[0030] *&wcom& L^mtmmxa. m2mm 
mmifyv bm^mmm^m 2 mmmm i??*, vm 

0. 0 0 5tLh*W^L<. 0. 0 lfcjLtaUD$?£L 

<. 0. 0 2feLh^©t»^LV^ 4fc-t«±IW«±s 

0. 15UiT*W*L<. 0. ltlTWO^U^ 

0. 0 8JaTjWftfc#4U*. ^ixlC.lO. U'yxW 

< jgmsm ) co^^i # - b &X' 

0^ <W-f bV—?m®L hh\^ia>b 

7 bmx<r>mmnm^zx h tm*m$me>fo± 

ZmfiLX'Z&. 

[oo3i] *m*Dmt t^commmmxii.. $&2 
mwsm \^=yy *mi*x3rtt< b i>&wmmnm. 

T. BP^. xbyJy-M®Baf#tL<te*comMlzl> 
wnm±mtt-?& . ittti 0 u -y ^ «y H« 

iWfcmzxvBfct n&^ftmxm&sm* 
m*mtz x 0 %iB 1 Msm<nmL*m<z b #*imtz% 
h. Wfm#mizm^*ms&&mzmct 
hb. &$,&m<&Tiz£&ftmx<7>ffim (zmj^x 
mfttti*wfamL<7)m&:b' zmmz l. m& 
mm&<n&itzm^xLZo. mitmjkm^fib. 

Zixh^m^z^hm^^Ti^K^hZbi^ 
XZ&. 

[0032] iimtHz. wFizmm-&m*m&m 

( 1 ) x b ymm<DMM*m 0 &mm<?>mz?miz 
*m&. mnm?ft& t < li^^ijjyo -y 
m&t&zbizx*). mm. «ai^)*®*«9&isi±s 

y ^ >• 3 yx-ffi^i-c^^ y « y 

( 2 ) mmtfmt<m-Kmztti.x*yTy7)vztt 
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( 3 > * v y 4 -rmmmm *n o fmrn^mizn-miz 

[00 33] 

mzi. *)®fezti&i><vx'te%i.\ 
($mm) zc?)mi&wiimiiz7jk'ti,cr>x°&&. mmtf 

( 1 0 0) ®T'£>-2>JP$35 Oj«m(?)nlGaAs (n 
= lxl0 18 cm-3)fflg2 1±t. MOCVD&fcJ: 
OSi H-7A 1 s Ga]., As (x=0. 55: n = 
1X1 0 18 cm" 3 ) fffSl . 5;um<7)ngi3(51?^>y 
Hill, y^P-TAl, Ga,., As (x = 0. 1 
4)t'JP§0. 0 6jLtm<?)?SteJf 1 2. ZnH-7Al 
x Ga,., As (x = 0. 55:p=1X10 18 c 
m-3)TJ?$0. 25vm<7)pmmi7 7y} t mi3^ 
JP£1 OnmcOZnH— 7*A 1 „ Ga,. s As (x = 
0 . 2 : p = 1 X 1 0 18 c m-3 ) SrJl^JlL^. KlZ 
&W&bLXSiN x M3 1 £2 0 0nmJg«$-£. 7 
* h U -f -ffilCi 9 £<OS i N x &gJBIfc: [ 0 

1-1] B^l l zm2 2MmCOX}-y^y^.l l ZS i N x 
M^L^. I^T[01-1] B^fflhli < 1 00) 
Hi: [01-1] ffiO^^^I. [ 1 1 - 1 ] #A s 

mi} i mwiz$&i&£5izimzti&. ^<o»j-y^* 

^#<^l*93IUIUi2 5 0;umrfcfc L*r. (D/L 
= 0. 088) . COi^MOCVDatcJ:*). 

0. 5;umtf)Si K-7GaAs (n=lxl0 18 c m 
- 3 )16 fcgtlRj&KS-lt*:. mz. 7*hVV?77< 

-mizi*)^ xh^rtfos i n x m^t-iz [oi 

-13 B^|*JtC{S2. 2>umc7)Xb7-f 7^<7)^$:^t 
i<0±^. MOCVD&fci'yjlItRjfcflSrfT^ y 
•y x'Xh5>( . vko 3 «0XM±^c7)^B^« SrtT 
o^ii^C, Z n H-7A 1 x Ga,., As (x = 0. 
57:p=lxl0 18 cm-')T'i?l. 2 5jumi^r 

1. «fcd=5rpMSS2^7>y h'Jl 1 3 at^f a-UTiS^I x 
10 19 cm- 3 (0ZnK-7GaAsTf§0. 

mzx osiffitfcttjR. f<7)i»iuo?«a«it^iB 

«**j18*U S^100Aim^T'f?<L^Cnffi9 
01 Ofc*^0*9^*3f&MS8iI 
?)8fr®0£*Lfc. CldLT^L^^xyN-iO^ 
-Cf--y7-$rW?ajt^i:C:^. »BHtcJ: . 

m3Lt,z£?>mmwtii>zfr-yt:. m&mmzmuLfz 



i 0 , U >y rgfcfr^ fc*SB*i» 3*VC V > & ^TfllgS 
ft*:. 19 (a) (7)J:3{:j-downtffl4J 

ft^tzb^h, H6fc^3ID#*fcjaff**8M»0E 
«rtt£>i*U #!> •y> ? gP^<7)«^*,n^V^^fc^li 

[0034] ( KMM ) HJfi^ i: R8W)XeTU-1f * 

6^StR^$-«:-rfcpM3>'^^ h^l 4<7)±AZS i 
N x *&f#]g|XY£2 0 0nm«t;»$-ti\ 7th , JVy / 7 

7^-at:J:^«s iNj i^lgt; [o-i-i] a 

U y y^h5^ 7*±fc« 1 0 jx mlZX h 7 A T^. 

vmkffift-tz.. ztrntm^KmrnMbmuzLti. m 

ffl. iilffo^I, HBBlflBfcS i N x jsl 
^Sft*fc*>fcBfiMfcWB<3ro;fc*K ttK. S i N 

LfcWs U«y^S-^T'cO«»Stm;J:»3vg14®^ 
f*0^LTV>*a^jWKB3#iS i Nxf&Sffit£J:9 

09 (b) Wio^j-down-Ciffl^Tfe^Ji, 
«gSE?iilSr*t. H7t^-ao. Sg£-€E#ttc7)i: 

IzmkLtz&ftViW-X-tfm tX'$>&?ztb¥Bmfrt>cr>x 

h vxmx-<7>%tt£m% ^-t < u~r-mtim 

[0035] 

mmg&mibmmmvmmkmznffib Ltztmm 
&®mL%^zb&t>mm. m±iz£2>&'g&*)tfft± 

L. U -y h =y A r<OJMgfcli«gtyo >y ^®*i^qt 
U >y^*Xh5-rrgB#JDkJS^*:#>j -down 

[0B^©m^giBj] 

[01] a{iU-y^'SPS:S^tJ:0^-rS*l&BBII 
-o^Sfe 6 -COBf®0. bli'J •y> ? a5^S^fcJ:0#JR 

i8.Mi)mt>^fzf!t®X'<r>mmm. atv -y^gis^s^* 
»c «t o^-rs*^nifi^ij(7)^^#:^^a^u y^* 

[02] attl«yJ^|S*|}jftSfcJ:0ffBW**3«BK 
o tifmxcomwm. b ti U -y ^SU^S^tc J: 0 flijfi 

i-**««iyiitwo*»*»aaR«<a«a7'o -y 
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L*ri<9co»r®0. 

[04] ali»Jyy»SrXyf-y^fcJ:OffJiW-&«* 

BB0. cttU«y^8H*x-yf-y^fcJ:0fWW-«fiiaw) 
[05 ] attU y S^fcHKJHcJ: 9fMW*«*«>¥ 

fiO »J y vTOJItfi&fc-? fcg«rc<0Bf SiH. c te U y 

weft* Lte^Kf&m&emsi-mBEtm. 

[07] UyS^*||jaftfcJ:0f^J^4flaW)2NI* 

[08 1 *&Bjioiftifl S f£3fci!S£xtr **5"wMHi 
0. 

[09 ] ( a ) ^mm^wm&mz^y? ^ s 



[0io] *3tmnmi>«& L^^w.%d£$m<?)%j$L 
0. 

[0113 im&uz&m Ltz^m^m^m^^LLtz 
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m2^^rj>-^^ha 
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U y^$-«^ai*^m2^«S3y^ 
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